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GEOLOGIC CROSS SECTIONS OVER THE MAHOMET BEDROCK VALLEY 
CHAMPAIGN, FORD, VERMILLION, MCLEAN, AND PIATT COUNTIES, ILLINOIS
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INTRODUCTION

This derivative map product was developed as part of a study by the Illinois 
State Geological Survey to improve our understanding the hydrogeology and 
geology of the Mahomet aquifer in parts of Champaign County and adjacent 
counties. This research was conducted between 2007 and 2009. It is also con-
tained in a forthcoming report, Geological, Geophysical, and Hydrogeological 
Studies in Champaign County and Adjacent Areas that presents the results of 
this study. 

Geologic cross sections portray unconsolidated sediments and bedrock in 
two-dimensions the way they would be viewed in a vertical slice through the 
earth’s surface down to bedrock when vertically exaggerated. The cross sec-
tions provide a visual representation of the geology showing the distribution 
and thick¬ness of geologic materials and how they relate to one another. The 
points on a cross section represent the locations of boreholes or outcrops that 
have logs with information about the surface and subsurface geology. The 
boreholes can be drilled for different purposes, including for geologic map-
ping, engineering testing, water wells, and oil/gas/coal exploration.

The cross sections shown crossing the Mahomet Bedrock Valley (MBV) were 
drawn to highlight the geologic diversity in Champaign County and adjacent 
areas. Each cross section depicts a much different geology that resulted from 
a complex and varied history of erosion and deposition. The chronology and 
location of events has significantly influenced the preservation or removal of 
older sediment.

The mapping units portrayed on the cross sections and described in the accom-
panying legend were defined in the geologic framework presented in Stumpf 
and Dey (in review). Typically, the cross sections were drawn through a series 
of points with straight lines. Although, geological and geophysical information 
from boreholes adjacent to the lines of section were used to construct these 
profiles where subsurface information was not available.

The geometry and extent of some geologic mapping units could not be 
mapped with as much certainty. These contacts are indicated by dashed lines 
and shown where data are less reliable or are not available. For example, the 
contacts of sand and gravel assigned to units g-v3 and g-v2 are delineated by 

dashed lines in some places. Typically, only one or two boreholes partially or 
fully penetrate these units along the lines of section, and the adjacent boreholes 
near the line of cross section are far apart. Therefore, the lateral extent of these 
deposits can only be inferred by the geologist without additional geological 
and geophysical information.

METHODS

The cross sections were created using a combination of automated techniques 
in ArcMap software (version 9.3.1) developed by Environmental Systems 
Research Institute, Incorporated (ESRI) and manual drafting in Illustrator CS6 
software developed by Adobe Systems Limited. A customized tool for the 
ArcMap software programmed by the ISGS (Carrell 2010) was used to gener-
ate georeferenced profiles for each raster surface grid along the line of section. 
The profile lines were imported to Adobe Illustrator via Avenza Systems Incor-
porated’s MAPublisher software (version 8.4) for editing, and exported out of 
Adobe Illustrator as ESRI shapefiles (.shp) for further manipulation in ArcMap 
software.
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Figure 1  Location of geologic cross sections in Champaign County and adjacent 
area. The cross section lines lie over a shaded relief map of the bedrock surface. The 
shaded relief map was developed from the bedrock topography for the project area 
and Illinois (Illinois State Geological Survey 1994). The boundary of glacial incision that 
occurred during the Illinois Episode is also shown. This valley was eroded into older 
deposits of the Illinois and pre-Illinois Episodes, and partially overlies the Mahomet 
Bedrock Valley.

* Time periods are not to scale. The till units were deposited during separate ice advances, and their duration is 
   not represented by the size of the boxes.
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QUATERNARY DEPOSITS

Unit

HUDSON EPISODE (~14,600 years before present (B.P.) to today)2

Cahokia Formation 

HUDSON AND WISCONSIN EPISODES (~60,000–14,600 years B.P.)2

Henry Formation 

Equality Formation

WISCONSIN EPISODE (~60,000–14,600 years B.P.)2

Yorkville Member, 
Lemont Formation

Batestown Member, 
Lemont Formation

Tiskilwa Formation

Ashmore Tongue,
Henry Formation

ILLINOIS EPISODE  (~190,000–130,000 years B.P.)3

Pearl Formation

Vandalia Member,
Glasford Formation

upper unit

Vandalia Member, 
Glasford Formation

middle unit

Vandalia Member,
Glasford Formation

Bellflower tongue,
Teneriffe Silt

Pearl Formation

Grigg tongue 1

Grigg tongue 2

PRE-ILLINOIS EPISODE (~1,000,0003–430,000 years B.P)3

Tilton Member,
Banner formation

Hillery Member,
Banner Formation

Pesotum silt,
Banner Formation

Harmatton Member, 
Banner Formation

Banner Formation,
undifferentiated

Fisher member,
Banner Formation

Mahomet Sand Member,
Banner Formation,

upper unit

West Lebanon Member4  
Banner Formation

Mahomet Sand Member,
Banner Formation,

lower unit 

PRE-ILLINOIS EPISODE AND OLDER

Canteen member,
Banner Formation,

Dewitt facies

Canteen member,
Banner Formation

Pennsylvanian or 
Mississippian bedrock

1 The materials mapped at the land surface may be overlain by 1 to 5 feet of wind-deposited silt (loess).
2 The time periods for the Wisconsin Episode and the Hudson Episode are reported as calibrated radiocarbon years and can be directly 
compared to calendar years before 1950 (Stuiver et al. 2005).
3 The subdivision of the pre-Illinois Episode is based on dates from Terrestrial Cosmogenic Nuclide (TCN) analyses conducted on 
quartz sand grains sampled from the upper and lower units of the Mahomet Sand Member in Piatt County (Stumpf, unpublished data).  
4 The West Lebanon “Till” Member was previously only mapped in western Indiana by Bleuer (1976).   

Interpretation1

Alluvium (stream deposits) mapped in flood-
plains along creeks and drainage ways and in 
fan-shaped deposits where streams emerge from 
the moraines onto lower gradient slopes

Glaciofluvial sediment (outwash) deposited by 
glacial meltwater in streams and rivers that 
drained the former ice sheet

Proglacial and postglacial lake deposits; fills 
depressions or low-lying areas on land surface

Till and associated sediment derived directly 
from glacial ice; encountered only northeast of a 
line running through Gibson City and Gifford 

Till and associated sediment derived directly 
from glacial ice; encountered in the subsurface 
directly below the Yorkville Member

Till and associated sediment derived directly 
from glacial ice; encountered in the subsurface 
only, underlying till of the Batestown Member

Glaciofluvial sediment (outwash) deposited by 
glacial meltwater in streams and rivers that 
flowed from an advancing Tiskilwa ice margin; not 
consistently differentiable from underlying sand 
and gravel correlated to the Glasford Formation 

Glaciofluvial sediment (outwash) deposited by 
glacial meltwater in streams and rivers that 
flowed from former Vandalia ice margins; inset 
into the Vandalia Member (upper unit) of the 
Glasford Formation; contains the Sangamon 
Geosol in the upper part except where eroded

Proglacial or ice-contact sediment deposited 
by glacial meltwater or sediment gravity flows 
(debris flows) along former Vandalia ice margins; 
contains the Sangamon Geosol in the upper part 
except where eroded

Subglacial or ice-contact sediments derived 
directly from glacial ice or deposited by glacial 
meltwater; deposition is interpreted to have 
occurred within an area of fast-flowing ice, 
possibly an ice stream; associated with the 
deglacial phase of glaciation 

Till and associated sediment derived directly 
from glacial ice; overlain by deposits that 
accumulated along the Vandalia ice margins; 
nearly continuous deposit, regionally

Glaciolacustrine sediment deposited in front of 
advancing Vandalia ice margins; fills depressions 
or channels on a former land surface

Fluvial and glaciofluvial sediment deposited in 
front of advancing Vandalia ice margins, or 
outflow from lakes ponded behind these ice 
margins; over the Mahomet Bedrock Valley (MBV) 
not consistently differentiable from the underlying 
Mahomet Sand Member when intervening 
Banner Formation tills are absent; includes 
deposits of sand and gravel mapped over and 
outside the MBV (pl-g1), deposited before pl-g2

Till and associated sediment derived directly 
from glacial ice; may contain Yarmouth Geosol 
weathering profile in upper 10 feet (typically 
truncated)

Till and associated sediment derived directly 
from glacial ice; may contain Yarmouth Geosol 
weathering profile in upper 10 feet (typically 
truncated)
 
Deposits of a large proglacial lake that 
inundated part of the MBV, and its tributary 
valleys; associated with advance of Hillery ice 
margins 

Till and associated sediment derived directly 
from glacial ice

Glaciolacustrine sediment deposited in the 
MBV and its tributary valleys; associated with 
the advance of Harmatton ice margins

Fluvial or lacustrine sediment deposited on a 
former floodplain of a river flowing in the 
Mahomet Bedrock Valley; the land surface was 
poorly drained and occasionally covered by 
overbank deposits or slopewash

Glaciofluvial sediment (outwash) deposited in 
the Mahomet Bedrock Valley by glacial meltwater 
flowing from an advancing/retreating ice margin 
located to the northeast of the map area

Till and associated sediment derived directly 
from glacial ice flowing into the area from a 
northern or eastern ice source

Glaciofluvial sediment (outwash) deposited in 
the Mahomet Bedrock Valley by glacial meltwater 
flowing from an advancing ice margin located to 
the northeast of the map area 

Fluvial and lacustrine sediment, slopewash, 
or weathered bedrock that accumulated in the 
Mahomet Bedrock Valley and tributary valleys 
prior to the latest pre-Illinois Episode glaciation; 
the sediment containing shells in the deepest 
channel of the MBV is assigned to the Dewitt 
facies [b-c(d)].

Bedrock; includes strata having a marine or 
terrestrial origin that form an irregular surface 
with valleys and uplands, shaped by multiple 
cycles of erosion from water and glacial ice

Description

Sand, silt, clay, and gravel; massive to strati-
fied; locally oxidized; poorly sorted; contains 
beds of organic material; up to 15 feet thick

Sand and gravel; contains some beds of silt, 
and pebbles; brown to yellowish brown; calcare-
ous; well to poorly sorted; up to 25 feet thick

Silt and clay; stratified to massive; grayish 
brown; calcareous; may contain beds of diamic-
ton, sand, or gravel; 5 to 20 feet thick

Diamicton; silt loam to silty clay; gray to brown 
calcareous; contains beds of sand and gravel; 10 
to 60 feet thick

Diamicton;  sandy loam to silt loam; gray to 
grayish brown; calcareous; contains beds of 
sand, silt, and gravel; 25 to 75 feet thick

Diamicton; loam; grayish brown to reddish gray; 
calcareous; very stiff; 10 to 50 feet thick

Sand and gravel with silt; contain pebbles and 
cobbles; brown to grayish brown; calcareous; well 
to poorly sorted; 5 to 75 feet thick

Fine to coarse sand with gravel; yellowish 
brown to grayish brown; calcite cemented in 
places; incised into the Vandalia Member; upper 
part weathered in profile of Sangamon Geosol; 
10 to 150 feet thick

Diamicton, sand and gravel, and silt and clay; 
interstratified; includes sediments previously 
assigned to the Berry Clay, Radnor Member, 
Toulon Member, or Roby Silt; upper part weath-
ered in profile of Sangamon Geosol; 15 to 200 
feet thick

Diamicton, with layers of sand and gravel and 
silt and clay; diamicton is less compacted than 
unit g-v1; includes sediments previously assigned 
to the Berry Clay, Radnor Member, Toulon 
Member, or Roby Silt; 25 to 175 feet thick

Diamicton; silt loam to loam; grayish brown; 
calcareous; contains beds of sand, silt, and 
gravel; hard; 5 to 100 feet thick

Silt, sand, and clay; stratified; gray to brown; 
calcareous; may contain beds of diamicton; in 
some places organic-rich; 5 to 20 feet thick

Sand and gravel; pebbly; grayish brown; 
contains some beds of silt or diamicton; calcare-
ous; well to moderately well sorted; 25 to 125 feet 
thick

Diamicton; silt loam to loam; grayish brown; 
calcareous; hard; 5 to 15 feet thick

Diamicton; loam; reddish brown to grayish 
brown; calcareous; contains beds of sand, silt, or 
gravel; hard; upper part weathered in profile of 
Yarmouth Geosol; 5 to 35 feet thick

Silt, clay, and fine sand; clayey at the bottom at 
the unit; bedded or massive; reddish brown; 
calcareous; may contain beds of diamicton; 5 to 
80 feet thick

Diamicton; loam to silt loam; grayish brown to 
light olive brown; calcareous; contains beds of 
sand, silt, or gravel; contains numerous clasts of 
the local bedrock; hard; 5 to 40 feet thick

Silt, sand, and clay; bedded to massive; olive 
brown to gray; calcareous; 10 to 35 feet thick

Sand, diamicton, and silt; sandy loam to silty 
clay loam; very dark gray to greenish gray; 
leached to weakly calcareous; may contain 
humus, peat, wood, and/or fossil snails; hard; 5 to 
20 feet thick 

Sand and gravel; brown to grayish brown; 
contains some beds of silt;  calcareous; well to 
moderatley well sorted; 20 to 90 feet thick

Diamicton; sandy loam to clay
loam; brown to pinkish gray;
calcareous; contains intervals of
sand and gravel or silt and clay;
hard; 5 to 40 feet thick

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; calcareous; well to 
moderately well sorted;
30 to 60 feet thick

Sand and gravel, silt, clay, and diamicton; 
crudely stratified; olive brown to brownish gray; 
calcareous or leached; contains a higher propor-
tion of fragments of the local bedrock; in the 
deepest channel of the MBV the sand and gravel 
contain mussel and gastropod shells; 30 to 60 
feet thick

Shale, siltstone, claystone, and underclay; 
upper part is soft, fissile, and fractured; locally 
contains siderite nodules, plant macrofossils, and 
slickenslides
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QUATERNARY DEPOSITS

Unit

HUDSON EPISODE (~14,600 years before present (B.P.) to today)2

Cahokia Formation 

HUDSON AND WISCONSIN EPISODES (~60,000–14,600 years B.P.)2

Henry Formation 

Equality Formation

WISCONSIN EPISODE (~60,000–14,600 years B.P.)2

Yorkville Member, 
Lemont Formation

Batestown Member, 
Lemont Formation

Tiskilwa Formation

Ashmore Tongue,
Henry Formation

ILLINOIS EPISODE  (~190,000–130,000 years B.P.)3

Pearl Formation

Vandalia Member,
Glasford Formation

upper unit

Vandalia Member, 
Glasford Formation

middle unit

Vandalia Member,
Glasford Formation

Bellflower tongue,
Teneriffe Silt

Pearl Formation

Grigg tongue 1

Grigg tongue 2

PRE-ILLINOIS EPISODE (~1,000,0003–430,000 years B.P)3

Tilton Member,
Banner formation

Hillery Member,
Banner Formation

Pesotum silt,
Banner Formation

Harmatton Member, 
Banner Formation

Banner Formation,
undifferentiated

Fisher member,
Banner Formation

Mahomet Sand Member,
Banner Formation,

upper unit

West Lebanon Member4  
Banner Formation

Mahomet Sand Member,
Banner Formation,

lower unit 

PRE-ILLINOIS EPISODE AND OLDER

Canteen member,
Banner Formation,

Dewitt facies

Canteen member,
Banner Formation

Pennsylvanian or 
Mississippian bedrock

1 The materials mapped at the land surface may be overlain by 1 to 5 feet of wind-deposited silt (loess).
2 The time periods for the Wisconsin Episode and the Hudson Episode are reported as calibrated radiocarbon years and can be directly 
compared to calendar years before 1950 (Stuiver et al. 2005).
3 The subdivision of the pre-Illinois Episode is based on dates from Terrestrial Cosmogenic Nuclide (TCN) analyses conducted on 
quartz sand grains sampled from the upper and lower units of the Mahomet Sand Member in Piatt County (Stumpf, unpublished data).  
4 The West Lebanon “Till” Member was previously only mapped in western Indiana by Bleuer (1976).   

Interpretation1

Alluvium (stream deposits) mapped in flood-
plains along creeks and drainage ways and in 
fan-shaped deposits where streams emerge from 
the moraines onto lower gradient slopes

Glaciofluvial sediment (outwash) deposited by 
glacial meltwater in streams and rivers that 
drained the former ice sheet

Proglacial and postglacial lake deposits; fills 
depressions or low-lying areas on land surface

Till and associated sediment derived directly 
from glacial ice; encountered only northeast of a 
line running through Gibson City and Gifford 

Till and associated sediment derived directly 
from glacial ice; encountered in the subsurface 
directly below the Yorkville Member

Till and associated sediment derived directly 
from glacial ice; encountered in the subsurface 
only, underlying till of the Batestown Member

Glaciofluvial sediment (outwash) deposited by 
glacial meltwater in streams and rivers that 
flowed from an advancing Tiskilwa ice margin; not 
consistently differentiable from underlying sand 
and gravel correlated to the Glasford Formation 

Glaciofluvial sediment (outwash) deposited by 
glacial meltwater in streams and rivers that 
flowed from former Vandalia ice margins; inset 
into the Vandalia Member (upper unit) of the 
Glasford Formation; contains the Sangamon 
Geosol in the upper part except where eroded

Proglacial or ice-contact sediment deposited 
by glacial meltwater or sediment gravity flows 
(debris flows) along former Vandalia ice margins; 
contains the Sangamon Geosol in the upper part 
except where eroded

Subglacial or ice-contact sediments derived 
directly from glacial ice or deposited by glacial 
meltwater; deposition is interpreted to have 
occurred within an area of fast-flowing ice, 
possibly an ice stream; associated with the 
deglacial phase of glaciation 

Till and associated sediment derived directly 
from glacial ice; overlain by deposits that 
accumulated along the Vandalia ice margins; 
nearly continuous deposit, regionally

Glaciolacustrine sediment deposited in front of 
advancing Vandalia ice margins; fills depressions 
or channels on a former land surface

Fluvial and glaciofluvial sediment deposited in 
front of advancing Vandalia ice margins, or 
outflow from lakes ponded behind these ice 
margins; over the Mahomet Bedrock Valley (MBV) 
not consistently differentiable from the underlying 
Mahomet Sand Member when intervening 
Banner Formation tills are absent; includes 
deposits of sand and gravel mapped over and 
outside the MBV (pl-g1), deposited before pl-g2

Till and associated sediment derived directly 
from glacial ice; may contain Yarmouth Geosol 
weathering profile in upper 10 feet (typically 
truncated)

Till and associated sediment derived directly 
from glacial ice; may contain Yarmouth Geosol 
weathering profile in upper 10 feet (typically 
truncated)
 
Deposits of a large proglacial lake that 
inundated part of the MBV, and its tributary 
valleys; associated with advance of Hillery ice 
margins 

Till and associated sediment derived directly 
from glacial ice

Glaciolacustrine sediment deposited in the 
MBV and its tributary valleys; associated with 
the advance of Harmatton ice margins

Fluvial or lacustrine sediment deposited on a 
former floodplain of a river flowing in the 
Mahomet Bedrock Valley; the land surface was 
poorly drained and occasionally covered by 
overbank deposits or slopewash

Glaciofluvial sediment (outwash) deposited in 
the Mahomet Bedrock Valley by glacial meltwater 
flowing from an advancing/retreating ice margin 
located to the northeast of the map area

Till and associated sediment derived directly 
from glacial ice flowing into the area from a 
northern or eastern ice source

Glaciofluvial sediment (outwash) deposited in 
the Mahomet Bedrock Valley by glacial meltwater 
flowing from an advancing ice margin located to 
the northeast of the map area 

Fluvial and lacustrine sediment, slopewash, 
or weathered bedrock that accumulated in the 
Mahomet Bedrock Valley and tributary valleys 
prior to the latest pre-Illinois Episode glaciation; 
the sediment containing shells in the deepest 
channel of the MBV is assigned to the Dewitt 
facies [b-c(d)].

Bedrock; includes strata having a marine or 
terrestrial origin that form an irregular surface 
with valleys and uplands, shaped by multiple 
cycles of erosion from water and glacial ice

Description

Sand, silt, clay, and gravel; massive to strati-
fied; locally oxidized; poorly sorted; contains 
beds of organic material; up to 15 feet thick

Sand and gravel; contains some beds of silt, 
and pebbles; brown to yellowish brown; calcare-
ous; well to poorly sorted; up to 25 feet thick

Silt and clay; stratified to massive; grayish 
brown; calcareous; may contain beds of diamic-
ton, sand, or gravel; 5 to 20 feet thick

Diamicton; silt loam to silty clay; gray to brown 
calcareous; contains beds of sand and gravel; 10 
to 60 feet thick

Diamicton;  sandy loam to silt loam; gray to 
grayish brown; calcareous; contains beds of 
sand, silt, and gravel; 25 to 75 feet thick

Diamicton; loam; grayish brown to reddish gray; 
calcareous; very stiff; 10 to 50 feet thick

Sand and gravel with silt; contain pebbles and 
cobbles; brown to grayish brown; calcareous; well 
to poorly sorted; 5 to 75 feet thick

Fine to coarse sand with gravel; yellowish 
brown to grayish brown; calcite cemented in 
places; incised into the Vandalia Member; upper 
part weathered in profile of Sangamon Geosol; 
10 to 150 feet thick

Diamicton, sand and gravel, and silt and clay; 
interstratified; includes sediments previously 
assigned to the Berry Clay, Radnor Member, 
Toulon Member, or Roby Silt; upper part weath-
ered in profile of Sangamon Geosol; 15 to 200 
feet thick

Diamicton, with layers of sand and gravel and 
silt and clay; diamicton is less compacted than 
unit g-v1; includes sediments previously assigned 
to the Berry Clay, Radnor Member, Toulon 
Member, or Roby Silt; 25 to 175 feet thick

Diamicton; silt loam to loam; grayish brown; 
calcareous; contains beds of sand, silt, and 
gravel; hard; 5 to 100 feet thick

Silt, sand, and clay; stratified; gray to brown; 
calcareous; may contain beds of diamicton; in 
some places organic-rich; 5 to 20 feet thick

Sand and gravel; pebbly; grayish brown; 
contains some beds of silt or diamicton; calcare-
ous; well to moderately well sorted; 25 to 125 feet 
thick

Diamicton; silt loam to loam; grayish brown; 
calcareous; hard; 5 to 15 feet thick

Diamicton; loam; reddish brown to grayish 
brown; calcareous; contains beds of sand, silt, or 
gravel; hard; upper part weathered in profile of 
Yarmouth Geosol; 5 to 35 feet thick

Silt, clay, and fine sand; clayey at the bottom at 
the unit; bedded or massive; reddish brown; 
calcareous; may contain beds of diamicton; 5 to 
80 feet thick

Diamicton; loam to silt loam; grayish brown to 
light olive brown; calcareous; contains beds of 
sand, silt, or gravel; contains numerous clasts of 
the local bedrock; hard; 5 to 40 feet thick

Silt, sand, and clay; bedded to massive; olive 
brown to gray; calcareous; 10 to 35 feet thick

Sand, diamicton, and silt; sandy loam to silty 
clay loam; very dark gray to greenish gray; 
leached to weakly calcareous; may contain 
humus, peat, wood, and/or fossil snails; hard; 5 to 
20 feet thick 

Sand and gravel; brown to grayish brown; 
contains some beds of silt;  calcareous; well to 
moderatley well sorted; 20 to 90 feet thick

Diamicton; sandy loam to clay
loam; brown to pinkish gray;
calcareous; contains intervals of
sand and gravel or silt and clay;
hard; 5 to 40 feet thick

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; calcareous; well to 
moderately well sorted;
30 to 60 feet thick

Sand and gravel, silt, clay, and diamicton; 
crudely stratified; olive brown to brownish gray; 
calcareous or leached; contains a higher propor-
tion of fragments of the local bedrock; in the 
deepest channel of the MBV the sand and gravel 
contain mussel and gastropod shells; 30 to 60 
feet thick

Shale, siltstone, claystone, and underclay; 
upper part is soft, fissile, and fractured; locally 
contains siderite nodules, plant macrofossils, and 
slickenslides
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